6H). 13 Inside the glove box (CuOTf) 2 PhH (138 mg, 0.275 mmol) and 6 (313 mg, 0.500 mmol) were placed in a 50 mL flame dried Schlenk flask equipped with a magnetic stir bar. Outside the glove box CH 2 Cl 2 (25 mL, presaturated with C 2 H 4 ) was added and additional C 2 H 4 was gently bubbled through the mixture for 1 min. The red orange solution was stirred for 1 h at RT, and then filtered through a pad of Celite ® into a 50 mL Schlenk tube. Solution was concentrated in vacuum to about 1 mL of a volume, and then dried using strong stream of C 2 H 4 affording product as a red solid (370 mg, 85%). The pure compound is stable and can be stored outside the glovebox at room temperature under inert atmosphere for years without any signs of decomposition as evident by 1 H NMR and single crystal crystallography.
(bs, 4H, C 2 H 4 ), 2.37 (s, 6H). 13 at -20 °C.
Synthesis of (Cl 2 ArN(CMe)) 2 Cu(C 2 H 4 )SbF 6 (7b)
Synthesis of Cu(C 2 H 4 ) 3 SbF 6 intermediate was adopted from Dias. 4 Inside the glovebox CuI (105 mg, 0.550 mmol) and AgSbF 6 (172 mg, 0.500 mmol)
were placed in a 25 mL flame dried Schlenk flask equipped with a magnetic stir bar.
Outside the glove box the flask was covered with tin foil and CH 2 Cl 2 (10 mL, presaturated with C 2 H 4 ) was added. Reaction mixture was stirred at RT for 2.5 h, during this period of time C 2 H 4 was gently bubbled through the mixture every 45 min for 1 min period (4 times overall). Yellow precipitate of AgI was formed. Reaction was filtered through a pad of Celite ® into a 50 mL Schlenk flask. Glass frit was exchanged for a rubber septum and a suspension of 6 (219 mg, 0.350 mmol) in CH 2 Cl 2 (10 mL, presaturated with C 2 H 4 ) was added to the colorless filtrate. The resulting red solution was stirred at RT for 1 h followed by filtration through a pad of Celite ® into a 50 mL Schlenk tube. Solution was concentrated in vacuum and obtained orange solid was recrystalized by layering pentane (3 mL) over the solution of solid in CH 2 Cl 2 (2 mL) at -20 °C affording product as an orange solid (270 mg, 81% were placed in a flame dried 10 mL Schlenk flask, equipped with magnetic stir bar.
Outside the glove box the flask was covered with tin foil and CH 2 Cl 2 (10 mL, presaturated with C 2 H 4 ) was added. Reaction mixture was stirred at RT for 3 h, during this period of time C 2 H 4 was gently bubbled through the mixture every 30 min for 1 min period (5 times overall). Yellow precipitate of AgCl was formed. Reaction was filtered through a pad of Celite ® into a 25 mL Schlenk flask covered with tin foil and cooled to -75 °C in a dry ice/acetone bath. Solids were washed once with CH 2 Cl 2 (2 S-9 mL). Glass frit was exchanged for a rubber septum and a suspension of 6 (150 mg, 0.240 mmol) in CH 2 Cl 2 (10 mL, presaturated with C 2 H 4 ) was added to the colorless filtrate. The resulting dark red solution was stirred at -75 °C for 1 h followed by filtration through a pad of Celite ® into a 50 mL Schlenk tube covered with tin foil and precooled to -75 °C. To the red solution pentane (30 mL) was added slowly and solvents were mixed by purging with stream of C 2 H 4 to precipitate product. The fine red precipitate was left to settle for 20 min at -75 °C and solvent was removed via canula to a separate flask. Solids were washed with pentane (2 × 10 mL). Flask was taken out of the cold bath and product was dried with strong stream of C 2 H 4 at RT affording product as a dark red solid (106 mg, 42% S-13 used to estimate k. For calculation of k, the reaction was considered to follow pseudo first-order kinetics and the equation used for cases of equally populated sites was employed (this can lead to some inaccuracy in k, however with a small impact on the value of G ‡ ). Since some broadening of other signals was also observed at low temperatures, the calculated G ‡ value was considered to be the upper limit of G ‡ . .
Determination of ligand exchange mechanism in (Cl

Ethylene self exchange in (Cl 2 ArN(CMe)) 2 Au(C 2 H 4 )SbF 6 (9) system
Inside the glove box (Cl 2 ArN(CMe)) 2 Au(C 2 D 4 )SbF 6 (9-d4) (11 mg, 0.010 mmol) was placed in a tin foil-wrapped NMR tube. Outside the glove box after cooling to -75 °C CD 2 Cl 2 (0.5 mL) was added and the mixture was briefly shaken to dissolve materials.
To the red solution C 2 H 4 was added via syringe (approximately 2.24 mL, 0.1 mmol) at -75 °C and the tube was quickly transferred to a precooled NMR probe for spectra acquisition. The exact quantity of added C 2 H 4 was determined from NMR as a sum of intensity of free ethylene and bound ethylene formed from progressing reaction.
Spectra acquisition was repeated every 10 min until equilibrium was nearly reached.
Formation of (Cl 2 ArN(CMe)) 2 Au(C 2 H 4 )SbF 6 (9) was monitored and pseudo first-order rate constants were calculated graphically. This was repeated for four different temperatures. (9-d4) and C 2 H 4 .
S-14
Equations and notes
Eyring equation:
Eyring equation in linear form: 
G ‡ was calculated from:
or
Errors in S ‡ and H ‡ values were calculated using error propagation formulas reported by Girolami. 6 Error in G ‡ was obtained as a difference between G ‡ and calculated G ‡ for higher/lower error in T and k. The error in k obs for complex 9-d4 was taken as a twice that of the standard deviation value calculated using the LINEST Hydrogens are omitted for clarity.
A total of 1830 frames were collected. The total exposure time was 15.25 hours.
Cell_Now was used to identify the 2 twin domains. The corresponding twin law ia a 180° rotation around the reciprocal axis (1 0 1). The frames were integrated with the Bruker SAINT software package using a narrow-frame algorithm. The integration of the data using a triclinic unit cell yielded a total of 31,836 reflections. 
S-18
The structure was solved and refined using the Bruker SHELXTL Software Package, using the space group 1 ̅ , with Z = 2 for the formula unit, Figure S8 . ORTEP view (50% probability ellipsoids) of 8b showing atom labeling.
Hydrogens are omitted for clarity.
S-20
A crystal was picked and cut with Paratone oil and mounted onto a Mitegen loop. The data collection was performed using a Bruker APEXII DUO CCD area detector diffractometer with graphite-monochromated MoKa radiation (λ = 0.71073 Å) at 123(2) K. The data were collected as ω scan frames at 45 sec. and 0.3°/frame. Cell parameters refinement and data reduction were performed using SAINT. An empirical absorption correction was applied using SADABS in Apex2. The structure was solved by direct methods and all nonhydrogen atoms were anisotropically refined using the SHELXTL package. Hydrogen atom positions were calculated. Figure S9 . ORTEP view (50% probability ellipsoids) of 9 showing atom labeling.
S-22
A total of 1464 frames were collected. The total exposure time was 16.27 hours. The frames were integrated with the Bruker SAINT software package using a narrow-frame algorithm. The integration of the data using a monoclinic unit cell yielded a total of 
